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. A, Classification

I. JINTRODUCTION

Pronghorn antelope (Antilocapra americana) are found only
in North America, with five subspecles currently recognized:
Antilocapra americana americana, A. a. mexicana, A. a. oregona,

A, a. peninsuiaris, and  A. a. sonoriensis. The ~— Tatter
Subspecles 1s tfound 1in the JSonoran desert of southwestern
Arizona and northern Sonora, Mexico, Due in part to 1its

geographical isolation in one of the harshest environments in
the U.S. -and Mexico, little is known about the smallest of the
North American pronghorn. A few notes and results of several
census surveys have appeared in the literature over the last
60 years, Two studies were conducted by the Arizona Game and
Fish Department, one in 1968 (as a result of Pittman-Robertson
funding in 1967) and onc in 1980, Both studies concluded that
more extensive fieldwork  was necessary for taxonomic
clarification and to provide data for management of Sonoran
pronghorn.

Four participants are funding this current study - tlie
U.S. Fish and Wildlife Service (USFWS), Arizona Game and Flsh
Department (AGFD), Shikar Safari, and the {.S. Department of
Defense (Ailr Force). " Field data have been collected by AGED
employees and with assistance from personnel of the Cabaza
Prieta National Wildlife Refuge (CPNWR) and Organ Pipe National
Monument (OPNM). This report is an interim report covering Lhn
period from Octaber 1983 to March 1985.

IT. BACKGRQUND

An adult doe pronghorn was collected by Vnrnon Ballcy and
Frederick Winthrop on December 11, 1932 from 64 km north of bhe¢
Costa Rica ranch, on the north side of the Rio de Sonoras,
southwest of Hermosillo, Sonora, Mexico (Goldman 1945). It vas
placed in the U.S. Bilological Surveys ~collection (original-
#11291). E.A. Goldman (1945) named and described the specimen

- as--Antilocapra amerjcana-sonoriensis, a previously undeseribed .

race of pronghorn trom the desert region of central western
Sonora. At the time, he also examined a specimen of a doe from
Fort Buchanan (now Crittenden), Santa Cruz County, Arizona, and
referred to it as A. a. sonoriensis. It is now felt this

" specimen is an intérmediate bDetweenl sonoriensis and mexioana

reference, exhibiting cranial features of both subspeclies
(Paradiso and Nowak 1971). -Until 1969, these were the only
specimens reported in the literature. '

On February 1, 1969, four buck pronghorn (one adult, three
juvenile) were killed 1llegally near Cahorca, Mexico,’ and
smuggled to Tuecson for mounting. The four skulls, minus skins,
were seized by U.S. Game Management agents of the USFWS and



#347452-347455), The skulls show similarities to the holotype
for ~sonoriensia and- :exhibit differences -from the- other four
subspecies (as doés the holotypel), lending support to the
continued recognition of sonoriensis as -a valid subspecles of
Antilogapra americana. Between 1970 and 1975, three other
specimens were found within the Sonoran pronghorn range (AGFD
1981). On June. 24, 1970, a dead buck fawn was removed from the
‘Wellton-Mohawk Canal south of Interstate 8; on July 10, 1972,

the carcass of an adult buck was .found. along Ajo Mountain Drive - -

(east of Highway 85) and, in September 1975, an adult doe-was
hit by an' automobile and killed on Highway 2, 8 km west of
Sonoyta, Mexico. There is no mention in the literature of any

comparative data on these specimens, although the road-kill doe’

is in the University of Arizona mammal collection. - Two
collared pronghorn (one buek, one doe) have been 1lost to
various ¢auses during the present study.

: B. Taxonomic Description S 1,; o Z;&TLiTUW

A. a. Sonoriensis differs from the other four subap901eu
sTze, Gcolor and cranial structure (Paradiso and'* oWak
1971) Sonoran pronghorn are somewhat. smaller and palea¥ ang
the cranium is distinctive from the other subspecies" plar
teeth are shorter and narrower, the rostrum is more slendér and
the . mastoidal breadth. and. greatest width. at.. the. post &or
border of the orhits. are . 1ess., The skull is narrower_and Hore
delicately “structured. “Ine rrontal " uepression is  less
pronounced - and--the auditory bullae are smaller, flatter-und

projeet less below the level of -the basiocceipital., . . The
" premaxilla —are “less™ extended “posteriorly —along —the median—

line, © --In all but three of- 54 -mexicana, americana and

geninsularis skulls examined - by Paradiso and Nowak 21971),

,,,,,

to the anterior tip of the maxilla., This ridge is lacking in

"7 £he "Sonoran skulls, exdept in the région immediately afiterior " 7 77

to the alveolus of the first premolar.” A comparison: ‘of ‘the

R e

deposTted in the National Museum of - Natural History (UvS.N.M.

’our—subspeciesl—sku&%—measurements~are—found—4n—$able—4a,,M

The skull deseription for sonoriensis (Goldman 1939) was
based on the type specimen collected in Sonora, Mexice. The
doe skull colleoted from Crittenden, Arizona, seews to be
intermediate between sonoriensls and mexicana (Paradiso eand
Nowak 1971). The mastoidal region Is narrow, the frontal
depression is poorly developed and the bullae are smallj.-sll
characteristic of sonoriensis, yet the skull is broad "scross
the orbits and the molar teeth are large, as found -in the
mexicana subspecies, The three Juvenile buck skulls. from

Caborca are narrower than skulls of comparative age from the
other three subspecies, and differ in the same characteristics
as the adult buck from Caborea.



Table 1. Cranial measurcments of four subspecles of Antilocapra americana. Mean is

followed by range (in. parenthesis); N = number in sample; SD = standard
deviation, From Paradiso and Nowak 1971.

. Males Females R
Subspecies Hean(range) N sh Mean(range) N S
(mm) (mm)
Greatest length
A. a. sonoriensis 281,0 250,8, ===
A, a. americana 284,2(278.3-197.0) 13 4.68 281.1(268.3-294.0) 6 8.37
A. a. mexicana 276.0,294.0 274.0(268.4-289.0) 5 7.96
A. a. peninsularis  285,1(274.0-298.0) 7 6.64 270.3(261.0-288,0) 6 3.05
Basilar length
A. a. sonoriensis 2u3.2 . 219, 3 ~rmume
A, a. americana 248,.8(243.0-257.9) 12 4.1§ 2U46.6(238.5-257.8) 6 6.48
A. a. mexicana 239.4,254.2 239.2(232.1-250.) 5 6.61
A. a. peninsularis  247,2(238.0-260.1) 7 6.26 238.2(231,5-250,5) 6 6.55
Qccipitonasal length
A. a. sonoriensis 221.8 192.0,208.3
A, a, anericana 224.0(215.2-237.5) 13 6.62 221.9(209.9-232.2) & 8.21
A. a. mexicana 220.5,234.2 215.7(207.8-221.2) 9 6.61
A. a. peninsularis 224,9(213.1-235.3) T 7.54 211.4(199.5-230.7) 6 9.67
Length of maxillary toothrow
A. a. sonoriensis | 72.0 67.0,68.1
A, a. americana 73.1(67.0~80.4) 15  2.77 72.1(68.8-75.0) T .91
A, a. mexicana 72.1,71.7,68.7 70.2(67.7-72.2) 6 1.4
A. a. peninsularis  73.6(70.8~80.0) 7 2.98 70.0(65.5~73.0) 6 .67
Alveolar lengbh of M
A. a. sonoriensis 16.6 15.5,18.3
A. a. americana 18.6(16,4=-22,0) 1% 1.67 20.1(16.6~23.5) 1 .
A. a. mexicana 17.8,19.3,19.5 17.6(16,0~19.3) ) 1,44
A. a. peninsularis  18.3(15.1-19,9) 7 1.47 17.9(16,3-20,6) 6 1.58
Breadth of rostrum across M2
A. a. aonoriensis 65.7 66.7,66.2
A. a. americana 71.9(67.0-75.7) i 2,74 71.0(67.0-~78.3) 7 3.39
A. a. mexicana 67.0,69.7,72.0 70.0(64,5-71.4) 6 2,44
A. a. peninsularis  69,8(65.2-73.3) 7 2.53 66.5(65.0~67.7) 6 Lol
Mastoldal breadth
A. a. sonoriensis 7.5 69.2,70.2
A. a. americana 83.6(77.2-87.9) W 2.86 75.9(72.5~78.7) 5 2.37
&. a. mexicana 85.2,88.0 TR.O6(T1.7=77.3) 6 1.97
A. a. peninsularis 81.7(80.0-83.2) 7 .98 74.8(72.3-77.8) 0 1.63




‘Based on the six skulls (two doe [1945] and four bucks
[1969)), sonoriensis was thought to be mnore distinctive from
the other three subspecies than they were from each other
(Paradiso and Nowak 1971). However, in the 1981 special report
by the Arizona Game and Fish Department, recognition of %the
subspecles designation of sonoriensis 1is questioned. The
authors examined the four bUck SKulls and concluded that the
measurements (as well as the type specimen and Crittenden doe
measurements) all fell within the range of values given for
other subspecies by Paradiso and Nowak (1971). They conclude
that the subspecies classification was unwarranted at that time
but agreed further study, both physiological and behavioral,
would further - eclarify the situation. All six cranial
measurements fall in the lower end of the ranges; 2 continued
clustering of sonoriensls measurements in the lower ranges
could indlcate subspecies status is warranted.

C. Biogeographical Location

The range of the Sonoran pronghorn 1is the plains of
central western Sonora, Mexico and north to southwestern
Arizona. The historical range is difficult to determine. since
the subspecies was not described until 1945, many years after
the population had declined and marginal populaticns were
extirpated (AGFD 1981)., Historically, they are thought to have
ranged from Hermosillo to Kino Bay to the south; Highway 1%,
Mexico to the emst; Altar Valley and the .Papago Indian
Reservation to the north; and Imperial Valley, California, to
the west (Fig. 1). During an international boundary survey
from 1892-1894, pronghorn were seen in every open valley from
Nogales, Mexico, to Yuma, Arizona (Carr 1971), Ajo Valley
supported a large population and pronghorn were frequently saen
along the  Camino del Diablo. Wallace (1965 as noted ' .in Carr
1971) stated that Raphae)l Pumpelly saw pronghorn in Altar
Valley, Arizona, None have heen observed there since 1933, and
the Indians living in the slopes of the Baboquivari Mountains
are thought to be responsible for the pronghorn's disappearance
(Arrington 1942 in Carr 1971). In 1907, Hornaday undertook his

Pinacate Expedition and saw pronghorn in the Cierro Colorado
" area of the Pinacate Region at the south end of MacDougall Pass
and on the Pinacate Lava Flow.

Presently, Sonoran pronghorn range from Caborca to the
south; Mexico Highway 15, and Arizona Highway 85 to the east;
U.S. Interstate Highway 8 to the north, and the Lechuquilla
Desert to the west (Fig. 2). Only one sighting, in 1976, has
occurred north of Interstate B in recent years (AGFD 1981)
supporting belief that the highway is a barrier to movement to
the north. No sightings of Sonoran pronghorn have been
recorded on the Papago Indian Reservation for 15 years. Once
ideal habitat for the pronghorn, unlimited Indian hunting and
excessive grazing hove decreased population hnumbers and
degraded the habitat until thé reservation could not support a
resident pronghorn population (Carr 1971, AGFD 1981).



Flgure 1, Historle dlotribution of tho Sonoran prongharn antolopo

in Arlzona and Sonora,Mexico.
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Figure 2, Prosent distribution ot the Sonoran pronghorn antolopo
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Pronghorn use patterns have changed within the last 15
years, Carr (1972) noted that the pronghorn were frequently
seen in. the Pinta Sands area and rarely seen in the Cameron
Tanks area, the Growler Valley between the Granite Mountains
and the Growler Mountains, in Mohawk Valley between the Sierra
Pinta “Mountains and Bryan Mountains, in the San Cristobal
Valley between the Granite Mountains and Mohawk Mountains, and
were infrequently seen on the gunnery range. Present-~day
sightings in the Growler Valley are very frequent, and Mohawk
Valley, San Cristobal Valley and the gunnery range all support
bands of 10-20 animals during most of the year. A band of
seven to ten pronghorn have been observed in the Cameron Tanks
area,

In Mexico, pronghorn range south to Puerto de Lobos. They
are frequently sighted on or near the Plnacate Lava Flow or in
the open valley between the lava flow and Caborca. A few bands
apparently cross the border, but there is no apparent- long-
range movement or "replenishing" of the Arizfona populatioﬁ by

the Mexican population, as was previously belleved.

D. Population Estimates e
The first population estimate for Sonoran pronghorn was
made in 1924 (Nelson 1925). Ben Tinker of the Wildlife
Protection Fund supplied the USDA with the distribution . of
pronghorn of BSonora in a 1925 status report. He counted a
total of 555 pronghorn in % aveas in Sonora, and estimated 105
in Arizona (Carr 1969). Nichol .(1941) estimated 60 "in
southwest Arizona (not including OPNM) ~1in 1941; villa (1958)
estimated 1000 in northwest Sonora 4in 1957, while Halloran
estimated less than 100 4in Arizona during the previous vyear.
Monson (1968) estimated the Arizona population to be less than
50, but Carr's ground observations (1968-1974) placed the
number trom 50 to 150. This increase in number estimated is
probably the result of increased effort in observing pronghorn.

' Currently, it is estimatqd that there are 300"300

" __pronghorn_in_ Mexico (AGFD 1981). Results of the present study

indicate there are 85-90 in Arizona.
E. Reasons for Population Decline

Several factors contributed to the decline in numbers of
.the Scnoran pronghorn over the last century. During the late
1800s, farming and irrigation practices and town development
along the Gila River and Rio Sonoyta drained the free flowing
water, oreating Intermediate, and often dry, riverbeds
(Carr 1972). Cattle ranching was initiated on the game range
area, OPNM and LAFBGR, with 1livestock numbering séveral
thousand at 1ts peak. Drying of the area, coupled with the
reduction of vegetation by cattle grazing, caused degradation
of the quality of habitat available to the pronghorn. Cattle
also competed with the pronghorn for available water. By the
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laté—1970§, &ll cattle had been removed from the pronghorn‘s

range. Ranching still occurs in Sonhora, where poor range.
conditions ‘prempted a Sonora resident to report of malnourished
pronghorn - found dead (Carr -1972). Overall, poor range
conditions still  appear be. the leading. cause  in, the
declination of pronghorn numbers.

Hunting was also prevalent until the 1920s, when it was
outlawed. In Arizona, poaching continued but was not: viewed as
a problem, especially when the majority of the prénghorn's’

. range was converted to-a game range, national park and military

¢

range -between - 1939 and 194+t This reduced access 40: areas
frequented by  pronghorn. However, poaching in Mexioo still
oceirs despite being unlawful since 1922.

It is difficult to administer protection for the pronghorn ,
“in tHi3 “'region. The dévelopment of the Mexican citizen
oconservation group, Patronata para la Protection 'y ‘ k
Approvectiamiento de 1la Fauna en - el - Estado- de - ‘Sonora; ‘has i T
helped.decrease the incidence of poaching in Sonora in ‘the' pasb
15 years, yet it still remains: a major limiting faotor ;
‘Sonoran pronghorn in Mexico {(Carr 1971).

F. QPast Management Prac;ices

Protection of the Sonoran pronghorn in the United States
was dnstigated -in ,1923,- when-a speoial -game warden wi
Tinker of Arlzona) was employed.to protect the . gronghérh and - T
" sheep. along the  Sonora/Arizona * border ' (the antelope” &hat o T
crossed- the Arizona/Mesico border at this time were- 6rotected : v
under the Permanent Wildlife Protection Fund) (Carr 19?1)"
“main” duty was to patrol “for poachers. |

Past management practices have mainly been cu@pod
nature, since the range 1is divided into three areas contralled v :
by three different . agencies, . The Cabeza Prietd ‘National -
Wildlife Refuge has reduced - human acocess - and, therefore, N ’
reduced possible human impacts,6 in oritical pronghors. habxtat._;"“
~They have also malntalned, as well as developed, water
for pronghorn "and bighorn sheep. Orgasn Pipe National Monument

has—been—a wilderness—area—since 1978 Timiting—access Lo —the—

- area. - Wells have also-been maintained. - The Luke: Air' Force

Base Gunnery _Range (which includes.CPNWR and OPNM) has- sreatly f o -
reduced aceess, The AGFD has access to maintain catchments in -
the northern tactical ranges. e f~

Proteation of oritical habitat for the past MS years has

- ‘been- an ‘important  faector  in 'maintaining pronghorn numbars, but

equally important was the removal of cattle from CPNWR and OPNM
throughout the 1970s. Also important . is the continued
maintenance and development.  of accessible water . “far " the
pronghorn, In Arizona, the Sonoran pronghorn population has
neither increased nor decreased significuntly sinca,the 1924 e

survey oonducted by Nelson, yet the dramatio decreaae Jn the o
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half century prior to that survey (due to water loss and
continued habitat destruction) warranted the nomination of the
Sonoran . pronghorn for the Endangered Species List. = On
March 11, 1967, the Department of Interlor listed the Sonoran
pronghorn as endangered (USFWS 1983). Studies were conducted
from 1968 to 1972 by the AGFD to determine population numbers,
1ife history and habitat use, and were instrumental in bringing
the management problems of the pronghorn to the attention of
the land controlling agencies,

In 1982, the USFWS drafted a Sonoran pronghorn recovery
plan aimed at proposing ways to maintain existing population
numbers and distribution, and developing techniques to increase
the U.S. population to 300 animals (an average over a S-~year
period) or a number that is feasible for the habitat. When the

appropriate number is reached and major threats have been.

reduced or eliminated, the Sonoran pronghorn would be
considered for delisting. e

v

ITI. STUDY AREA \

In Arizona, the Sonoran pronghorn range is omn 1. 'million
heectares in the lower southwest corner of the state. 'The study
site covers an area from Interstate § on the north, Highwdy 85
~on tha @ast, the international bhoundary on the ‘$oubh™ and

approximately along .the eastern edge 2f the Sierra PRinta
Mountains to the west (Fig. 3). This ares is pringipally
managed by three agencies: the U.S. Fish and Wildlife Service

(Cabeza Prieta National Wildlife Refuge), the U.S. National

¢

Force (Luke Air Force Base Gunnery Range). .

The Cabeza Prieta National Wildlife Refugef”ddvers
348,000 ha from ¢the Ajo Mountains to the Cabeza Prieta
Mountains, and from Childs Valley to the international

Park Service (Organ Pipe National Monument) and the -U.,S. Air

_boundary. Ranching and mining were common during the first 40.

years of the century, and the Camino del Diablo (Rosd of .the
Devil) was a frequently traveled thoroughfare from Caborca to

Yuma. In 1939, the Cabeza Prieta Game Range was created by the
Department of Interior. Off-road driving was limited to
administrative roads, hunting and collecting were prohibited,
and cattle were removed from a major portion of the refuge. By
1978, when the area was designated a national wildlife refuge,
all cattle were ramoved. Currently, access to the refuge is by
permit only, hunting is limited to four bighorn sheep permits
per year, and vehicular travel ~is still confined’ to
administrative roads. There are approximately 35 tanks, wells,
catcchments, and natural water holes maintained for  wildlife
and redevelopment of other closed wells is proposed. Visitor
use is low, with only 1000 visitors per year,

Organ Pipe National Monument 1s a Sonoran desert prééerve
cavering 134,000 ha south of Ajo, and is bordered by Mexico,
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Figure 3.

in Southwestern Arizona.




the' Papago Indian Reservation, Cabeza Prieta Refuge and -Bureau
of Land Management region (NPS no date). The park was
established in April 1937, with mining prohibited and grazing
rights held exclusively by the Papago Indians in the extreme
southwest corner of the Monument and a few individuals
scattered over the park. Mining was permitted again in 1941,
rights were sold to the goveranment in 1957 and, by 1976, mining
was again permitted, but with more strict regulations (NPS/UofA
1981). Grazing rights were ended in 1970, yet trespass grazing
continued until 1978, when all cattle were removed from the
Monument. Vehicular access is minimal throughout the park and

no hunting, collecting or camping (outside of the campground)
is allowed.

The Luke Air Force Base Gunnery Range was established in
1941, when 1.1 million ha (including CPNWR) were set aside for
military maneuvers (Natural Resource Planning Teanm,
- UofA 1984), The range 1s bordered by Interstate 8 to the
north, the Gila Mountains to the west, Mexico to the south, and
i3 bordered along a southwest to northeast line by OPNM and the
Papago Indian Reservation. The western sector is administered
by the U.S. Marine Corps in Yuma, Arizona, and the easfern
secbor is administered by the Gila Bend Sector of ‘the  Air
- Force, Within the sectors, there are mareuvering ranges: with
air-to-ground weapons delivery, tactical air command rahges
with target complexes of tanks and convoys, and air to=alir
ranges utilizing pillotless drones and towed targets.“ ‘Moek
duels and computer-analyzed flight maneuvering, as well as some -
major weapons testing in remote areas, occur during part of the
year, Public and private access has been greatly reduced
(limited hunting is allowed during the fall) and, since all
maneuvers are performed from the air, there is little
disturbance to the ground. Air-to-ground ordinance, as well as
air~to=-air ordinance, causes 3slight damage upon impact and
jettisoned 5 m high aluminum targets are embedded across the
desert. Every five years tho ordinance crews clear the areas
of live ordinance, leaving some tracks on the desert pavement,
Despite these impacts, Luke Air Force Base Gunnery --Range

remains one of the southwest'!s most unspoiled desert regiuns.

A. Physiography, Gaology and ooil o

The regional topography typifies that of the Basin and
Range physiographic province of the western and southwestern
U.S. and northern Mexico (Nations and Stump 1981). The
mountains of the area are large-scale block faulted mountains
that created ridges separated by wide alluvial valleys. These
valleys are partially filled with clay, sf{lt and alluvium
deposited from sheet erosion and ephemeral streams, Two types
of mountains are found in the region: a sierra type composed
of metamorphic rock and granite rock, and a mesa type composed
of igneous basalt, The sierra type mountains are extremely
narrow, sharp crested and steep sided, arising abruptly with
limited foothills (i.e. the Sierra Pinta and Granite

1"



Mountains). The mesa type are also steep sided and rise
sharply, but are f{lat on top and are less rugged (i.e. the
Growler Mountains). Alluvial material was transported from the
sides of the mountains down canyons; where the material fans
out into the valleys from the base of the mountains, where

" "bajadas" are formed. All moun%tain ranges 1in the region

(except the Bates and Agua Dulces Mountains) run northwest to
southeast, and none except the Ajo Mountains are higher than
915 m.

Mean elevation is from 550 m in the Ajo Valley to 122 m at
the northwest end of the Mohawk Mountains. The valleys are
fairly level, with drainage to the north and west through a
braided wash system in the center of the valleys. On Organ
Pipe National Monument, approximately 35% of the monument's
rainfall drains to the south into the Rio Sonoyta (NPS 1977).
Most of the moisture that falls on the study area is absorbed,

with washes running only at the peak of monsoon activity 1n the
late summer,

‘ Several drainage systems are enclosed systems that
occasionally fill with water only a few inches deep. These
systems at one time were lakes, Evaporation of water and
drying of the mud has created beds of hard packed and barren
soil. These "playas" produce a carpet of annual forbs after
summer - rains. Pinta Playa and Dos Playas on the CPNWR are
examples. ‘

A large lava flow crosses into the Tule Desert from the
Pinacate Peaks (1281 m) in Mexloco, The flow " covers
approximately 32 square Kkilometers in Arizona. Erosion has
created pockets of sandy soil that support vegetatlve ar eas of
paloverde, mesquite and ephemerals. W

So0il types range from sandy loams to coarse, clean sand.
Several sand areas, remnants of marine coasts, are found in the
central region of the study are¢a. Large sand dunes are found
west of the Mohawk Mountains. West of the Aguila Mountains and -

_south of the Sierra Pintas Mountains large sand plains are

found, These plains have long been considered—tdeal-—-pronghorn--
habitat due to the similarity to Mexican Soncoran-.pronghorn -

hab;tat.
B. Climate

The Sonoran Desert climate is characterized by extreme
heat and aridity. Summer temperatures (mid-May te¢ mide
September) range from 38-449C, with 801l temperatures often
reaching 75°C (AGFD 1981, Sellers and Hill 1974). The rest of
the year, the temperature remains quite comfortable, ranging
from 19-25°C. Freezing periods are infrequent in Ajo
(elev, 537 m), with freezes starting December 16 and ehding
Fevruary 5. As elevation lowers to the west, freezing periods
are more infrequent. ,

12
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The Soncran prqngnénnvhabi&aiﬂiagnnéﬁnfvtheﬁdr155tﬁaneas

in the southwest (Table 2). Average annual precipitation .is
127 millimeters, falling mainly during the two raity seasons,

May and“June are.typically the driest months,’

From July to.September, deep currents of moisture moving
across southern Arizona from the Gulf of Mexico and troplcal

“ailr (from maritime hurricanes) traveling north through the Gulf

of California cause quick local thunderstorms. This "monsoon"
‘Season causes unpreédictable flash floods in the major washes,
often ocutting off. access to various portions of .the. -study
area: - These rains produce an abundance of anhual .forbs and
grasses, : .

Winter precipitation (December to February) ts a result of
Pagifie Ocean storms that ' cover _southern Califofnia and
Arizona, These storms are more widespread, less intense and

longer lasting than the summer monsoons.  Occasional snow
+flurries occur, but the snow melts before reaching the ground,

Abundant spring annual vegetation and grass production result
from these storms. o

C. Vegetation

- The Sonoran pronghorn are found in one of the‘vw
and diversified” deserts in the United States, heg "3on
Desert (Brown-1982).  The flora of this region tends 't be a

drought-adapted subtropical group of specieS'and,‘gge,td’the‘

bimodel rainfall pattern, displays-  a greater diver ¥y - than
surrounding deserts. Shreve and Wiggins (1951) recogh

subdivis;onggin'tbi§;@g;ent;,theA;anymsiza;isWohanabgétizedﬁbyulﬁﬁﬂwmif'

- This subdivision - is- characterized by thigh~"temperatut§ =
open- '
"mY§ll§¥§mel§¥a§mandﬁjune&_iBrounﬂIQSZL.__Along_dnainaggwaygrﬂm_w

two of the subdivisions, the Arizona Upland subdivigds
and the Lower Colorado River Valley subdivision (LCRY

- (AU)

Hiedh

The majority of the study site is olassified
precipitation, and generally a single 'plant. species’ &n™

trees and shrubs are scaggeréd,along“thgnoourse.. o

I

The most widespread and Important sommunity in the 'LCRY

‘i3 the ~oreosote (Larrea tridemtaka)/white bursage (Ambrosia

dumosa) association (Brown 1982). - Creosote is =g8a
throughout the valleys up onto the bajadas and is ‘found in
higher elevations. White bursage is found in association with
.goreosote on the valley floors, but tends to thin out in the
bajada regions. 1In sandierVareas,ﬁb;g,galletaﬁ(Hilariaggiﬁida)

- and indigo  bush (Psorothamnus --schottii) appear, - ‘Creosote

disappears completely Ia Ethe sandy plain-ia North. San Cristobal
Valley where white bursage is the dominant species, S

Along dréinageways; larger . shrubs and trees arevlfound.

Trees that require a higher moisture content, blue paloverde.

(Seroidium floridum), mesquite (Presopis juliflora)  and
ironwood (Olneya tesota), are commonly seen. o

13
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Other species represented and commonly found in the LCRV
subdivision are the cacti, silver cholla (Opuntia wigginsii),

teddy .bear cholla bigelovii), Engelmann hedgehog
(Echinocereus en elmannii) and compass barrel cactus
{(Ferocactus acanthodesy.

The Arizona Upland division 1is found along the eastern
horder of the study site. Although creosote and bursage are
still found in this subdivision, the appearance o¢f the
vegetation is more like a scrubland of trees, scrubs and cacti.
Blue paloverde, ironwood, mesquite, and cat-claw acacia (Acacia

1i) are found in the 1lower regions, whereas foothill
paloverde (Cercidium microphyllum) and crucifixion thorn
(Canotia holacantha are found in the upper, northern
regions. Mixed cacti are an iImportant community in this
subdivision; thornber buckhorn cholla (Opuntia acanthocarpa
var, thornberi), staghorn cholla (0. versicolor), - chain-fruit
cholla (0. fulgida), teddy bear cholla, Saguaro (Carnegiea

anLia), organ pipe (Stenocereus thurberi), and ©ootilLlo
%Fouquleria 3plendens) are common, The bajadas and low
foothills are characterized by a paloverde-m1xed~canti serub
series of this subdivision.

D. Water Sources

Before the turn of the century, two rivers flowed in the
Sonoran pronghorn's range; to the north was the Gila River, to
the south (in Mevico) was the Rio Sonoyta (Carr 1972). Both
were thought to be important watering areas for the pronghorn,
a3 well as providing large areas of forage for wildlife (Carr
1972). Development of the towns of Gila Bend and Sonoyta along
the rivers led to large farming and ranching practices, ground
water pumps and dams along the water courses, As a result,
these rlvers were dry for many Yyears. Presently, the Rio
Sonoyta runs intermittently and the Gila runs more frequently;
since 1977, increased rainfall has increased the incidence of
flooding along the Gila flood plain.

Two natural springs are found within the pronghorn's
range. Quitobaquito Springs, in the Quitobaquito Hills 1iIn
southwest Organ Pipe WNational Monument, was once a popular
watering hole, not only for wildlife but for Indians, ranchers
and travelers., Present availability of the springs iz reduced
now that the Park Service has a public~use area adjacent to the
spring. Baker Tanks is 13 Km Southeast of Wellton between
Baker Peaks and the Copper Mountains on the valley floor. It
was once used by ranchers, Indians and wildlife; construction
of a picenic area adjacent to the tank has decreased 1its
availability to the pronghorn,

Scattered over the study area are developed catchments,
tanks, water holes, natural seeps, potholes and tanks.
Approximately half of these are available to the pronghorn
(Fig. 4); the remainder are located in inacceszible areas in
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the mountains or are dry most of the year. On OPNM, pronghorn
have been sighted near Pozo Nuevo Well, Bates Well and Ciprianco
Well; tracks have been sighted near the AGFD water catchment on
the west side of Aguila Mountains on the gunnery range. The
majority of available watering sites are on the CPNWR. The
USFWS maintains wells at Papago and Charlie Bell Wells (both
abandoned ranches), Tule and Little Tule Wells, Jose Juan Tank,
Jack's Well, Redtail Tank, the newly refurbished Adobe Windmill
and a dozen other small, intermediate tanks and potholes. A
half dozen cattle tanks are also found along the eastern border
of the pronghorn's range, and the Wellton-Mohawk Canal (where
two Sonoran pronghorn have been retrieved) is located along the
northern boundary,’ i
The USFWS 1is currently considering reopening wells on the
refuge in areas that support herds of seven to ten animals
each. - A ocatchment for seasonal rainfall 1is. also under
consideration on the military range. - .

Iv. METHODS

The primary objecﬂive of this study, as "stated’ in the
study proposal of June 1983, is to "obtain basie itvformation
that will conbtribute toward the development of- g mnanagement
plan to ensure the continued existence for the ~ endangered .
Sonoran Pronghorn." Documentation of 1ife history, natality
and mortality, and population movements and dynamics: should
provide some insight into the 'dispute on the taxonomic
classification of the Sonoran pronghorn; development of a
capture technique that would reduce mortality and injury was
also desired.

A. sampling

~ After reviewing the distribution maps compiled in the most
recent field study of Sonoran pronghorn (AGFD -981), the

decision was made to capture pronghorn from four different
—areas. They are as follows: IR

1. Pinta Sands north of the Tule Desert

2. North of the Agua Dulce Mountains, east of ?apggo Well

3. East of the Aguila Mountains in the Childs Valley

4, Growler Valley, west of the Growler Mountains

The capture was conducted from October 28-3C, 71983. In
order to facilitate location of pronghorn, two fixed-wing

airoraft were used. Onece pronghorn were sited, a ocapture
helicopter was called and the animal was captured,

17



A ~handheld net pgun was employed for capturing the
pronghorn; this avoided the use of tranquilizer darts and drug
related .risks %to the animals. The three-barreled gun shot g
trilangular net, 19 feet on each 3ide, over the pronghorn's
back. The entangled animal was held for not..more than {ive
minutes; a radio collar was fitted, and blood samples and body
measurements were taken during that time period, Chase time
and capture time were held to a minimum and, as a result, ng
animals were lost during the capture. Net pgun services were
provided by Far West Humane Auimal Capture, Mesa, Arizona.

Biotelemetry collars that weigh ten " ounces (or
approximately one percent of the pronghorn's weight) were
used. In order to use a smaller battery on the.transmitter,
photoelectric cells were "used on seven collars to _increase
battery life.  All transmitters have a normal pulse rite of 55
beeps per minute; at night, the photocells ' ‘Feduce the
transmitter to four beeps per minute, The‘mortalftywaensor on

all collars is 15 beeps per minute, with a one-hour ‘%ime lapse.

from active to mortality signal. Life expectandy on the
regular collars is 12-18 months and 36-40 months " for the
photocell collars. All collars are still active at ‘this time,

B. Field Technidues

In order to obtain the information neededk%d“manage the

Sonoran pronghorn, four field teehniques were employed; weekly -

aerisal relocations, ground relocations, placementvand monthly
reading of 38 rain gauges, and vegetation trénsects were
¢éonducted at sites of aerial relocation. v

1« MAerial Relocation g

Aerial relocation of the collared pronghord”bbauﬁred on a
weekly basis, providing clearance was obtained frgm,Luke Air
Force Base Command Post (milivary maneuvers - are - zcheduled
weekly; time was allotted on weekends for air .space.for this

study). A small singlewengine aircraft equipped with a belly
antenna and a Telonles TS-2 receiver with Scanner. was used for

,,nelooationsm(LeCount~and-Carrel’19797?7"”0566Ttﬁéméféna] was

picked up, 10 to 15 minutes was spent pinpointing the signal
and obtaining a visual of the pronghorn, To prevent stress, nho
animal was followed longer than 15 minutes. All pronghorn
observed were aged and sexed. Actual locations were located on
a USGS topographic map and recorded as Universal Transverse
Mercator (UTM) coordinates.

2. Ground Relocation

Effort was made to relocate selected collured pronghorn
several times durdng-—tie week%yf Selection was made for those
pronghorn located 1in areas with access or in areas where
military clearance could be obtained, Once the. pronghorn's

signal was pinpointed, a spotting scope and 10X50 binoculars

‘, 18



were used to observe the pronghorn's behavior. Observations
were made from low hills within a kilometer of the pronghorn.
In order to reduce the stress on pronghorn, a distance of at
least 350-500 m was malntained befiween the pronghorn and
observer, (Group composition and behavior was documented every
two minutes for as long as visual sightings could be kept.
When visuals were not obtained, signal strength, pulse rate and
azimuth were recorded to determine habitat use. Pronghorn
without photocell collars were tracked at night to document
nocturnal and crepuscular movements.

When possible, fecal samples were collected from areas
used by the pronghorn, and vegetation samples were obtalned
from plants pronghorn were observed browsing. Observations of
tracks and buck rut-related scrape and void markings were
documented and photographed.

All ground and aerlal locations were mapped on a USGS
topographic map. Each site was assigned a UTM c¢oordinate,
locating the site within a 200 square meter area. For each
location, 12 variables were noted on a standardized field data
sheet (Figs. 5 and 6): date, observer, time of observation,
length of observation, UTM coordinate, vegetatlion type, group
size and composition, behavior or activity, weather, military
activity, proximity to water and type of water’ source, and
vegetation transect humber. BRI

3. Rain Gauges

Rainfall was calculated from 38 rain gauges placed avery
8 km along the administrative roads on eastern CPNWR, western
OPNM and southern LAFB gunnery range. Sevenafoot posts were
placed approximately 20 m from the road, and plastic gauges
with ,05-inch gradations were affixed to the fence posts, A
layer of motor oil or transmission fluid was placed in each
gauge to prevent evaporation, and the gauges “wers read on a
regular basis, The gauges were lashed to the prats to prevent
raptors from tipping the gauges out of their brackats., Gauges
were tagged with a USFWS bird band and AGFD tags for
identification, :

4, Vegetation Tranaects

To identify the habitat wutilized by the pronghorn,
vegetation transects were identified on sites of aserial
relocation of the collared pronghorn. Flve sites from the four
areas where pronghorn were collared in (Military Range, Mohawk
Valley to Papago Well, Growler Valley and OPNM) wWetre randomly
selected each month. At each site, a 100-meter=long line
intercept transect (Lucus and Seber, 1978) and & MacArthur
hoard technique (MacArthur and MacArthur 1961) will be
utilized. Fecal count of bilg game and predators are also
conducted along the lines. Each site ls asalgned a number, and
numbers and transect data i3 recorded on a standardized chart.
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I Datas date of observation,
I Tgpe: type of observation.
1 A-aeprial
2) G-ground

III Observatiocn: observer's initials or GF numher,

Iv Time:
v Lengt

" time first si
time firat sighted or time f(irst oEa.

ht length of time becween--

1) first roceiving signal to and of observation (Ground)
2) first approximate location of animal to 10 minutes,

vi
VI UTM1r
1) £

sual ‘or not (jeriul)
‘Coordinates: EN coordinates whep--

rst aslghted (Ground)

2) first sighted or lgeation -.-n-inted: (Aerial)

VII Vegetation Type:

obser

VIII Eleva

IX Group Composition:
mlpus focal animal.

-8

vation (Brown T

tiont elevation of animal, in foet.

as ) B, Sex

composition of group (age & sex)

PIVAIRRE

f

major vegatz::i.:: type(s) utilized during

C. No vtqﬁk&f#ng-

T
¥

A-adult 1) ~male
2) Jejuvenile 2) =female
3) F-faun
X Aotivity: general aativity(s) during ubservablpp.\i‘
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A. “Capture Results

Feur bucks and six does were captured and collared. One
buck was collared south of the Aguila Mountains, one buck was
collared west of Charlie Bell Pass in North Growler Valley, two
does were collared in the Daniels Arroyo east.of the Growler
Mountains, one buck and one doe were collared southwest of the
Growler Mountains, two does were collared in the upper San
Cristobal Valley, one buck was collared in the lower Growler
Vailey, and one doe was collared in the middle of Growler’
Valley. . : .

" The captures went without serious incident, Blbod and

fecal samples and ear, nasal and vaginal swabs were obtained ~

when possible and body measurements were taken if the animal
appeared unstressed. DBody temperatures remained 41°% or 1less
(normal - 38°C) yet a few pronghorn exhibited signs of some

_ 8tress; measurements were taken from seven, pronghorn
{(Table 3). Analysis of seven blood samples did not show any

remarkable differences, and analysis®" of fécal pellets,
parasites, hair samples and nasal, vaginal and ear swabs also
proved unremarkable. . :

B. Field Results

Information from aerial and ground relocation show the
Sonoran pronghorn s behaviorally unlike the other three
subspecies., This is reflected in group size and composiblon on
a seasonal bhasis, natality, home ranges, aund. foraging and
watering habits. These differences reflect an adaption to the
harsh environment these pronghorn inhabit,

A full-time field technician was hired ihf'June‘_198u,_
initiating weekly aerial- and ground relocations. - Aerlal data
was obtained during 33 telemetry flights (or 268 relocations of

10 collared pronghorn), from November- - 5y —1983to Mareh - 16,
1985, With the exception of buck #149,100,. . whidh died prior bo

July 13, 1985, all animals were relocated 27 to 31 times
(equipment failure or minimal [or no] military clearance
prohibited complete relocations for all animals). Ground data
was obtained during 46 relocations from March 30, 1984 to
March 2, 1985. , :

Rain gauges have been checked monthly vsince their
installment in July 1984, and vegetation. transeots are
currently being oonducteq. ‘

The following is a general summary of the collared
pronghorn, R
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pg, 081 :

~ This 1- 1/2-year-old doe was collared iv.middle .Growler
Valley. 'She has remained in the reglion ‘lsouthwest - of  the
Growler Mountains, within range of Redtail -and Parra Tanks and
was . derially relocated 31 times. In December 1984, she was
R "relocated (along with doe #149.311) in the largest herd séén in
this study, 21 individuals. She prefers the open creosote/
e - ‘bursage habitat and was oocasionally -relocated. -alongside
R washes. On _two occasions, she-was found in. thé.bajada/foothill
area near Growler Mountains.. She remains withﬂd‘z to 10 km of .
a permanent water source,

#149,100 - o e

This adult male was- oollared and- re]opated‘Seven times at

the southern end of the Growler Mountéains on OPNM, . He used. the

. _bajadds and creosote/bursage flats equally.. He remained within e m

: 5 km of a permanent water 'source. His skelétal remains were B e

: located on July 13, 1984, along a wash running through -a o -
‘ bajada. L s v .

#142 201

This adult - doe was oollared in san ¢ istobal Valley and
remained in the northern end of San Crishohal)Valley and Mohawk .
- Valley ‘and was relooate& 27 times.. She 'wé§“relocated during
the winter 1984/85 with doe #149.260. ‘She . preferred -the
"~ creosote/bursage assoc¢iation, but has been: located infrequently
{ in the creosobe/bursage/mixed cacti foothills,” She remained ”
L uwithinﬂ2~to —10- kmwor a- catchmentr~fmmm e

N LT T A o o

g This 6-year=-0ld buck was collared ' n "the southern
o foothills of the Aguila Mountains and. was:rélopited 31 times.

' He' is often solitary and has beén relocested approximately 1/3 ‘
-»an~m_—-of—themtime“on a-mock- airfield--in-the—south=TAC impact- area-of—— i
e e the.gunnery range. The remainder. of his time 'is. spent ranging L TR
R through Childs _Valley down to Ajo Mountain.. He was obgserved in e

~_a herd of 17 during the winter of 1984-85." He prefers the . .
oreosote/bursage assoclation and has been’ looated near washes e
‘ o ‘or on foothills séveral times. He, remains 107to. 20 km. from Lo
N H permanent water, C ' ‘ ‘
|

1Hg 25

Lo C ‘This adult doe - was oollared ‘with doe #1&9 290 in the o

! ’ Daniels Arroyo/Cameron Charco region and | ‘Wwas relocated 28

‘ times., This region is the highest elevatfon‘,in which the
pronghorn have been found (550.m). She waa»lngated in a herd "
of four to five does and three bucks; the hé#d remained 'in a
5 km triangular area throughout the year, “~THis area is a

mixture of habitat types (creosote/bursage flats, rolling

3]
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foothills, washes, and bajadas) and has Lhree permanent water
sources (two wells and one stock tank), A fence crosses the
eastern .edge of the" reglon and there is moderate human and

- cattle traffic on the BLM side of the fence, She preferred the

creosnote flats, yet has been located in the other habitat types
as well., . She remains  within 3 km of a permaneat water
source. The herd had become very tolerant of the observer and
alrplane; they usually remained still during aerial relocation
and ground relocation 50 m away created minimal disturbance,
She had twin fawning in spring 1984 and spring 1985. sShe was
found dead in March 1985,

#149.260

A

This 1-1/2-year-ocld doe was collared in San Cristobal
Valley and 1is the widest ranging of the does. She was
relocated 29 times. During the winter monthq, she was found
with doe #149,201 in north San Cristobal)Valley or in north
Mohawk Valley; during the summer, she was locdted around Papago
‘Nell and Antelope Hills. The remaining seazons found her in
long-range movement between these two areaa., . -She prefers the
creosote/bursage association half the yeara gud the bajada/
foothill region the remainder of the year,. - ahe '8lso remains 2
to 10 km from permanent water (except durlng ‘her long-range
movements) .,

#149,.281

This GS-year-old buek was collared  on -OPNM and was
relocated 28 times. He: remained in Ari?ona until May 1984,
when he was located on the Pinacate Lava ‘Flow’ ;n Mexico. No
relocation was obtalned until August 1984, " when he was

~ relocated along the fastaerh border of OPNM with “four does. He

has remained in this area since that time. preferring - the
creosote flats surrounding the low volcanic hills in western
OPNM, but has been relocated on a 460 m.hill vor. in the dense.
ephemeral wash area adjacent to the volecanic hill. He”remains
1 to 5 km from a permanent water source, v

#149.290

This vyearling doe was collared with #149,250 1in the
Daniels Arroyo/Cameron Charco area. She was relocated 27
times. She remains in this area to date. She has been
consistently located in association with 3. small herd of
pronghorn including #149.250. A

£149.31)

This adult doe was collared in OPNM south of  Growler
Mountain and was relocated.31 times. She uses the area from
Redtail Tank 1in Growler Valley to the foothills of Bates
Mountains. She was observed with doe #149.081 during the

winter and was part of the herd of 21 individuals located
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December 15, 1984. She prefers the creosote flats for most of
the year and uses the bajada/foothill region between the
Growler -Mountains and Bates Mountains for fawning., She remains
2 to 7 km from permanent water, She was observed with twin

fawns in spring 1984 and spring 1985, She was the largest and
oldest doe captured.

#149.380

This yearling buck was collared west of Cnarlie Bell Pass
in the Growler Mountains and was relocated, 28 times, He has
ranged from south of Dateland ' (Aztec Hills) to the Mohawk
Mountains during fall and winter, then south to Charlie Bell
" Pass in the Growler Mountains during the summer, ranging the

. furthest of the bucks. - He prefers the oreosote/bursage

association most of the year and has been located in the bajada
regions during the spring. He also remains.2 to 12 km from a
water source, ‘ o

4

C. Group Size

Throughout northern Arizona, herds - bf n. a. americana

numbering 30 or 40 to 100 individuals are- fr#‘uéntl} seen, In

Wyoming, these pronghorn congregate into herdg’of. 1000 or . more
animals during certain seasons (Kitchen and, O'Gara 1982). 1In
contrast, the Sonoran pronghorn is often seen in a "herd" of

three or four’ pronghorn.. A definlte seasonal group size is’

‘evident in sohoriensis; generally large coupregatlons are found
during late fall and winter, These 1arg¢ Jgroups begin to
fragment in late winter with solitary pronghorp being common
during the spring. Medium size groups (3=~ 7‘/dre found during
summer and early fall, Table 4 lists herd’ giZes of collared
pronghorn observed from October 1983 to Margh 1985,

The smallest group size observed was .z solitary pronghorn
with all but "one of the collared pronghorn were obServed
solitarily - at - least once; yearling doe ~#149.290 was not
observed solitarily during this period. The largest group' size

_observed _was 21 pronghorn_located with two does, #149,081-and -

#149.311, in the lower Growler Valley on Decomber 15, 1984,

Mean group size observed during this study is 5.74 (SD = 0.91)
aninals.

Total number of pronghorn seen during a~té1emetry flight
varied. During summer months, visuals are difficoult; the small
herds have a tendency to bed under mesquite trees or stand near
larger bushes and trees, and avoid running in the hest.

Visuals are easily obtained from September until May;

unassociated uncollared pronghorn were also ohserved during
several winter flights.

A total population estimate of 85-90 Sonoran pronghorn was

made based on aerial and ground observatiouns on most of CPNWR,
OPNM and LAFBGR during the weeks of December 15 to December 30,
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Table d.

d ef

Herd sizes assccisted wilh collared Sonoran B
pronghorn, October 1983 to March 1985,
Individual ‘Standard
Sex & No. N Smallest Largest Mean Deviation
F 149.081 31 Solitary 21 .80
M 149.100 7 " 8 3.51
F 149,201 27 " 8 1.97 |
M o149.221 31 " 17 6.17
- F 149.250 28 " 7 .96
F 149.260 29 " 8 Cam
M 149,281 28 " 10 2.06
F 149.290 27 4o 7 .96
TP 140,311 32 Solitary 21 5.10 " , |
M 149.380 - 28 " 13 3.85 (‘“
‘Mean herd 3ize Smallest ‘Largest ' .
mean 1.3 12 :
w + standard .9 5.68

deviation
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1984, Due to the congregation of herds, the great distances
between herds and little change in group composition or size,
this estimate reflects little, if any, duplicastion in oount.
Fifty-six pronghorn were sighted during a single telemetry
flight, 7 others were known to be in mid-Growler Valley, but
ynassociated with any collared pronghorn in the area, and 20
other uncollared pronghorn were observed by AGFD personnel,
USFWS personnel and U.S. Border Patrol agents during that
period. This number reflects one of the first unduplicated
counts done oh sonoriensis, yet it concurs with previous
population estimates.

D, Group Composition

Sonoran pronghorn group sex "and age composition remains
similar year-round (with the exception of spring); group size
is the only fluctuating wvariable. During the months of
February-March, does separate from the large-uwinter herds and
return to fawning areas; they remain sclitéry or with one or
two other does and associated fawns. As. early as April, bucks
were observed associating with does and ..fawns, By early
summer, herds are composed of two or thrae. buoks and three or

-four does, Occasionally, solitary bucks' or small groups of

bucks (2-3) are seen during the spring and “summer. Buck
#149,221 has been observed alone frequently during telemetry
flgghts; doe #149,081 was observed with five buaks in February
19 5- ‘ g ' . ' [

Carr (1973) estimated the sex ratio of Sonoran pronghorn
to be 56:100:28 (£=493) on the Cabeza Prieta National Wildlife
Refuge during a five-year period., Current sex ratio estimates
are 55:100:42 (n=208 based on observatjons from December 15,
1984 to January 5, 1985); fawn ratio may .in¢rease as more
pronghorn band together and are sighted during ‘the latter part
of the summer. These ratios fall in thHe mlddle range of

pronghorn sex ratios (20:1.000 Lo 91:100) est}mated,ﬁy Kitchen’

(1974).

i B

E.' Home Ranges

“Kitchen and 0'Gara (1982) have noted Lhe large variation

in home range size found within the five aubspecies is due¢ to
variability in habitat quality, peast h*story of grazing,
population and group sizes, and season. - Bagsed upon the
estimated home ranges from this study, Sonnrﬂn pronghorn use
areas in excess of those reported far cther pronghorn
subspecies (Table 5; Appendix A).

The Sonoran pronghorn exhibit definite seésonal habitat
use. patterns, During the winter, pronghorn ‘dongregate into
larger bands and often were found in the 'northern portion of
the study area. Movements were restrictéd during the winter
with use areas estimated tbetween 1.3 and 26.0 square
kilometers, Long-range movements were observed during early

28 ' '



Table 5. Home ranges of ihaividually collared Sonoran
pronghorn, October 1983 to March 1985.

: Max. linear Max. distance
- Home range distance across from aapture
Sex & No. " area (km?) home“range(km) site(km)
F 149,081 220.85  25.00 26,00
M 189.100  60.87 37.00 }uvzw" ‘3j.do
F 149.201 249.39 40.00 22.00
M 149,221 142,75 " 35.00 . 35.00°
F 149.250 22.16 15.00 8.00
F 149,260 . 512.76 | éa.so"f‘:a;gﬂq‘.~ué.oo
M 149,281 502.91 43.00 t‘uo.oo
F 149290 " 21.00 ~15.00 B 8.00
F 149.311 142,43 21.00 i 16.00
M 149.380  365.08 w80 U36.00

Male and female home ranges‘(évérage)

o .
Nl

" 'Max. distance

Home Bange Standard *  Max, linear " " from
(km=) Deviation distance(lm) S.D. _ capture(ian)
male 269.6 205,37 40.70 - 5,837 35,50

female  191.8 183.04 29.08
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summer and fall. One buck " (#149,380) traveled 37 km in one
week, returning to the original location the next week; one doe

(#149,260) traveled a distance of -45 km from'her winter range
to her summer range during the early part of the summer; buck

149,221 traveled 29.km from his winter range teo his summer
range in early summer,

. Bucks averaged Jlarger home ranges than the does, and
ranged slightly further than the does during the long-range
movements (Appendix B). Bucks averaged slightly longer
movements away from their capture sites.

Doe #149.260 exhibited the most movement .of the collared

pronghorn. Buck #146.281 has a large range due to his movement

into Mexico in spring 1984, It is interesting to note that the

two does (#149,250 and #149.290) have remained fairly sedentary
since their capture, The herd's one "long" movement (8.0 km)
was apparently due to heavy human traffic in their usual range.
This herd has available to it three water gourees and a variety
of habitat types within.a 5 km triangle,. and 'exhibits similar
ranging behaviors to A. a. americana herds, =

I

BT
Co

F; Movement

The Sonoran pronghorn is widely scattered over the entire
study area; seasonal movement appears to 'ber in relation to
water avallabilivy. Winter herds are found .slightly. further
north than- during the rest of the year, and use the creosote/
bursage flats more frequently than during the rest of the year.
Growler Valley, San Cristobal Valley and upper Childs Valley
were the preferred areas during the winter months., Spring
movements tended to be in a southerly dirennion, towards areas
with permanent water sources. During the  Summer, oreosote/
bursage flats and paloverde/mixed-cacti.- foothills were both
used, with the Lower Childs valley, lower Growler Valley and
lower Mohawk Valley being the preferred areas. During hotter
periods of the day, pronghorn used densely vegetated ephemeral
washes almost exoclusively. Fall movement§ Were long ranging

. and multidirectional resulting in the use of Lhe upper valleys ,
-mentioned-above, - - - - S

G. Natality

Prior to this study, 1little was Known about the
reproductive behavior of the Sonoran pronghorn other than the
fawn drop was during the early spring (Phelps 1974). Pronghorn
does usually become' sexually mature at 16 months and bucks are
capable of breeding at 1 year (Kitchen and 0'Gara 1982). Other
subspecies go through rut during the fall aand fawn during the
summer to take advantage of temperate  weather and summer
browse., Gestation for all subspecies is appruximate]y 240 days
{Asdell 1946),
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: ~Does"have been obsérved with fawns from February- through
O ; - May during previous studies. Parturition 1in February-May
Lo e e ' places- rut -during Juiy,*Auggst"and'Septemberd‘theahottest“paﬁq_
S .o .. ' 's of the .year. - Desplte -the -stress  of summenr rutting on
! " pronghorn, .8pring drop 1is desirable so as to coincide with
teliperate weather and spring forage. ', Fawns . have been

infrequently observed at other times of the year. (mainly summer

. S or early fall). This may be due to'the -exaeptional “weather -
T - ~patterns ‘(and resulting foragé) the state has been experiencing

- the.last six-years,

C T ke

. 07T An adult buck, assocdated - with two does’ (#149.250 and
o : #149.290), was, observed in rut in_July: and August - 1984, "He
frequently left scrape and void markings, and displayed several

: ~ ~times at the observer when she approached too close to the:
v .. .. herd. No acopulations were &bserved; however, three ofrthewfour w

does in the herd were observed with-fawns in. spring 1985.

R

Two does, #149,250 and #149,311, vweta":
twin fawns in"Marech 1984. Both of #149.250's fawns survived
(one buck and one, doe) and remained withi her until February
1985. On February 23, 1985, #149,250 .wap idhserved in the low
foothills east of  Growler Mountd with twin fawns,
o . approximately two to three days old. . % Ays later only one
“ N doe fawn remained with #149,.250. On Ma¥y
--.-. .. . ... 8ignal was.received during a ‘telemetry : ‘

‘ carcasg was found on top of a -hill. The "fawn was 8till: alive

The - fawn was was distressed, -milled .about;:ldoked towards the

SNV L S LI

’"""”"7W’”"bedd@dw”dUWﬂ""Under"va‘WEFEEEEEéﬁ*BUEHTWf:Iﬁ’"ﬁt}empp .was. made to
= - —oapture the fawn by ‘hand but eluded capture ter att

v

find the fawn were futile.

A}

w70 . In March 1984,.doe #149.311 was ‘0bsarved with twin fauns

in the low foothills north of Bates Mount.

|
|
(
I
I
|
|
i
|
|
! .
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Mareh 1985;“when‘#1u9.3T1fwas'o&serveq‘j:

‘each "‘observed with

§ﬁ§,~ﬂd985,”a mortality.
1ight -on #149,250; her -

s and - was obsérved for &5,Minutés,pniowjto‘f;nding4ﬁhe;barcass.'“
‘?’j‘ area -where the carocass was, called'QGOESf&ﬁﬁi;!L;ﬁhggmjingi;yr
I

Later attempts to

3 “on’ OPNM.. During
aerial relocation in August 1984, she: asi’gbserved with. only..
T oronedoefawn. T THWIS fawn rémained ‘with 'her.until the end of -
B n []

e e

S Baxes—Mountains—foobhfkts—again;’ i

""'i‘ ﬁiﬁerﬂunéélléﬁpd does. with eight “qunégrweke -observed in

spring 1985.  As of March 16, 1985,  12. fawns have been

observed; 1 of these fawns has not been““gbserved since 1its
o

initial sighting, and 2 are known to be’desd

- - H. Mortality

Hunting and poéching are  the greaﬁékﬁfdaUSe of mortality
in the pronghorn species in most. areas...‘Fredation by coyotes
latrans), bobeats (Feiis rufus), -4id golden eagles

i ,
R E%ggé%gh ciirysaetos) have a” marked effect .on fawn survival-

dnd 0'Gara 1982). Several diseases and parasites have
been diagnosed in the pronghorn speoies;ygp;zogtic hemorrhagioe




disease, blue tongue, necrobacillus, 0ibri§ses;and nematodes,

0estodesTAbeemaiodesT*and“‘ttakB"‘aré‘fSome of the diseases or

ey e

[T

.aerial relocation, 'a normal pulse rate’yas

‘While - observing the - fawn, the collars

~aoyote -killi- -Analysts of the ‘organs proved

parasites found® in or on pronghorn. 0f the 11 Sonoran
pronghorn carcasses collected -to date, 2 were collected for the

~ type speeimen, 4 were poached, 1 drowned, 1 was road-killed, 1

was killed by coyotes, and 2 .died of unknown causes.

Two collared Sonoran pronghorn have died during the
study.  Buek #149,100 was located on July 13, 1984 on OPNM at

the southern- end. of - the- Growler Mountains. The skeleton was

disarticulated and' spread out. over a- 10-square meter area in a
creqsote/mixedJoacti‘habitaty_with a wash running through the

area.- All "of the 'skeleton was recovered .except one forelimb, -

the scapulas” and ribs. Some Skin and hair were left on the

skull “and limbs; coyotes and .vultures Kad scavenged ‘the.
carcass, “which was evident by the scats- found ‘around the,

skeleton, Causé of death 1s unknown and the skeleton is being

prepared for deposition at the U.S« National Museunm.

Doe #149.250 was relocated in."thd” G
foothills during a telemetry flight on":Marbh 2, 1985, with a
mortality signal. Approximately 1 km'- .

#7

eceived. Once. in

- Mountains

from the point of -

the area - of the- signal, a visual ob  iH on was made of

#149.250"s doe fawn -in the wash at t f the foothill.

‘onghorn's' signal

being made. -The carcass was ‘found unduris’ paloverde tree ‘at

’”;”W“the”*°9*°£‘£he”h1117*andvthere"was*éviﬁéhﬁéfﬁfwﬁféhase and
. .kill. . The carcass was intact and rigor

in; she had been dead only a few hourl/ Her left flank was
missing, as were all organs except the..rugen, -lungs, heart,

thyroid, and a Small section of liver, "Theré were hold marks .

at the_ base of her neek (none punctured. the. skin), Nearopsy
revealed the wounds and mode of'consumpt£0ﬁiyere,txpigglmgﬁwa

P LB, &

~ Uhremarkable, The:
the 'U.8, National

Y

carcass' is being prepared for deposition &

ortis had not yet set

+Upon locating the -

11

Museum. "

?
|
{

_ Cause of fawn mortality is unknown at.
by coyotes is strongly suspected.
I, Behavior

.

.The Sonoran pkonghorn~is'morning and “evening aetive on a
Seasonal basis, The greatest amount of aotivity occurs in the
morning when a great amount of time is spent browsing; just
prior to sunrise 1is when they possibly water, For the
remainder of the day, they walk through the flats or bajadas in
a loose association within 30 - m of each other, browsing on

forbs and ocacti. Afound.midday they bed down in response to
) )
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heat or wind. On the flats, they bed around the creosote in a
loose formation and on the bajadas, low hills . or.along washes,.
group under a mesquite or paloverde tree, During long-range
movements, they tend to walk single file. When disturbed, they
bunch up together to observe and then flee single file (usually
with bucks at the front and end of the line) through the flats,
stopping every few hundred meters to observe the cause of thelr
disturbance over the tops of the c¢reosote bushes. Late
afternoon/early evening is again a  time of walking and
browsing. They have been observed moving until midnight or
1 a,m,, when they bed for the night.

During the first few months of observiation, the pronghorn
reacted to the observer by fleeing or remaining in the general
area but on the defensive (i.e. hair plle erected, normal
browsing behavior disrupted, herd gathered together watching
the observer),  Once habituated to the observer, they remained
relatively undisturbed. ‘

During aerlal flights, a variety o¢f responses to the
airplane are observed. The majority of the animals would stand
and stare at the plane then run away at top speed. Others
would alternately stand and stare and then mill about
restlessly. The two bucks located on the military range almost
always stand and stare. On a few relocations, observation was
made far enough away so as not to disturb .the pronghorn; they
continued browsing in a loose herd forma*lon.

Courtship was observed in late March 1984 and sigus. of
male rut were seen from early July until labte August. An adult
buck was observed missing his left hort sheath in March 1985.

Doe/fawn soclialization observations«haVe been limited to a
few nursing and grooming episodes. Fawngywere usually seen
walking behind the doe as she browsed, with ‘the fawn(s)
observed nosing the ground or investigating bushes and rocks,
Nursing periods were brief; when the doe stopped walking, the
fawn walked under her and nursed until the mother moved on,
Grooming consisted of a few licks to the .fawn by the doe.  When'
fleeing, : the fawns ran c¢lose Dbehind, the doe, Aerial

ddentification of the mother/infant _BrOoups is fairly easy for

the first six months; the fawns keep in close association to
the doe during the flee. '

J. Habltat
1. Vegetation Use:

During aerial relocation, vegetation types within the
Sonoran Desertscrub and Arizona Upland Seriles (as described by
Brown 1982) were determined for each lot¢ation. Percentage of
habitat use was determined from these relocvations. Analysis of
vegetation transects conducted at these . sites will provide
exact species composition and density.
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~v—~GollaFed—~pronghorn were*Mfound*“inv'the**creosote/burSége

association 687 (n=268) of thé time. This - association is

TR . utilized. for travel corridors, escape routes, and daily ranging.. -

year-round. ~The creosote/ocotillo association and paloverde/
ironwodd ~ association rank next in. use (28%); -late ‘winter
through summer seasons show “higher use of this habitat
type. Does prefer these associations for fawning, and remain
in this habitat with the fawns "during the spring and early
summer, - -Two collared bucks .have occasionally been- found in

e ‘ creosote/saguaro association and paloverde/ocotillo association

-“”rf;h fi"" on low hills -and a. pronghorn sheath was .found on top of the
- : ; Growler Mountains on a crecsote/mixed cacti mesa,

S Washes and paloverde/mesquite stands are used throughouu‘

the year (16% of the time), but mainly during the" summer , R

~Pronghorns -have been reloéated -bedded under  paloverde"

_ flights or_ running towards the edge oﬁwthg wash for cover from
the airplane. .

2. Geographioél Use:

The - broad  valleys  between
throughout the year by the pronghor

) the summer, they are located close;

' _ bajadas rather than out on the open ;lats.

are  used

e'mountains‘in thé

\- late winter through

mesqulite trees along the.edge of the wash during midmorning“'f

;;:%_-J; G e The- Pinta Sands area has long - been agsumed to be 'a’ prime”“

1ooation for pronghorn (Carr 1971, 1972).,

Large numbers were

observed in the region during studles; by ¢

frequent trips through-the area), only”
seen at a time. The area is without rmanent water source
and, during the extremely dry early, 19708, a movement. out of

8:%0 ten animals were

the area to areas with water is bhelieved to have ocaeurred, The
sands area in northern San Cristobxr'valley still- support a

herd of five to seven animals during’

inter months, and ove

e OOIlafEd doe frequents the“iower“end‘”'Lﬁ 6jMohawk sand"duﬁég:""""

m

The playasmare_used bymthe~prohghorn

Y“the. AGFD in -the late
""" . oee——-19608-yet, -since -the-late —1970s - (when “‘refuge -personnel —began —

_du&uuy—aabe—aummon
~and_early fall, when forbs are abundant .on the broad _flat sand -

] beds. One herd used the Dos Playas as .an.gscape route from the
airplane on several occasions.

'

3. Rainfall Patterns: st 7
: Rainfall was caloulated for- the four vegetabive areaq from

July 1984 until March 1985 (Table $)... The longest monsoon

season to date was recorded during the ‘summer 4in 1984, As

expected, half of the yearly precipitaﬁion fell from July to

September. The Growler Valley received fhe most precipitation

(average 72.9 mm), and the largest number of pronghorn are

found in this ared. Organ Pipe National Monument and the

: ) ' Mohawk Valley received slightly 1less and the military .range

o L [ I




Table 6. Average seasonal rainfall on Sonoran pronghorn
) ) " study area, July 1984 to February 1985,

Vegetatlon ‘ .
Transeet Region July-Sept Oct-Nov Dec-Feb
1 ’ ‘ 64.3 23.9 ‘ 16.0
2 61.7 18.5 23.9
3 48.3 18.5 - 2041
y

72.9 11.6 15.5

Tranéect Region 1

Mohawk Valley, middle San Cristobal
Valley, Tule Desert

. Transect Region OPNH, lower Growlvr Vailey

N
i

Transect Region 3

Gunnery Range, Childs Valley

TranseéE Region i

Growler Valley, ﬁant@ls Arroyo

W
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‘received approximately one~third less than Growler Valley. The

rest of the year shows less than 25 mm during each of the
remaining Seasons, with Growler Valley receiving the least
amount of rainfall,  During these seasons, a movement to the
north and west 1is found.

K. Food and Water Habits:
1. Food .

Seasonal vegetetive growth occurs following the summer and
winter rains and, as a result, pronghorn are opportunistic
foragers, as determined by fecal analysis. Forbs ocecur in
large numbers during the spring and fall and are an important
food species during  ,those seasons (AGFD 1981). Shrubs and
annuals are selected for during the winter, and caoti are
selected year-round. Fecal analysis was conducted from 1974
until 1977 by the AGFD; results showed 69%-forbs, 22% shrubs,
7% cacti and .4% grasses, These results showéd food habits
similar to other southern pronghorn. Ranchers in the OPNM
region observed the pronghorn feeding on cholla fruit, and the
AGFD observed pronghorn feeding on brittlebush bladderstem,
paloverde, and plaintain.in the spring (Carr 1970) Monson
(1968) stated that .the pronghorn fed on- dried and withered
remains of annual and perennial planta.- ‘tholla fruit has been
observed as a favored food; it has .a high water content and can
be found uhroughout most of the year,

Perennial grasses and forbs were- ahundant durlng the
summer and fall of 1984 as a result of the long monsoon season.
The pronghorn were- observed browsing- on forbs, shrubs and
cacti; forbs and chain cholla fruit were browsed on during the
summer and fall; and brittlebush, “¢hain. fruit cholla and
ocotillo leaves were browsed on the remainder of the year. On
several occasions, forbs were found uprooted and browsed on in
areas where pronghorn had been relocated; Fecal samples have
been collected and will be analyzed later in the study.

2. Water:

[ P e et e e e m e —

fﬂr1§5§;7M6n56£”5tﬁfearﬁhat thére~is "no hard evidence

that they (Sonoran pronghorn) ever drink water even though it
may be avallable," and that there 1is ."no point in developing
water specifically for these animals." ' He hypothesized that,

since ‘these animals were found where there is no water, they

must get sufficient amounts of molsture through succulent
plants, and have physical and physiclogieal adaptions that
conserve water, In Sonora, Mexioco, thesze pronghorn are found
in areas without any water sources and apparently do not travel
the 1long distances required to reaach water, Yet studies
conducted on pronghorn in the desert plains of the western U.S.
have shown that they do need water, particularly in the summer,
but are opportunistiec in drinking (Carr 1973). Beale (1970)

found that there was an increasse in water consumption by
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A. a. americana in Utah when water content of succelents was
Tess than 75%. When the vegetation was dry (water content less
than 39%), up to three quarts of water per day was consumed by
the pronghorn. A July 1967 census in Red Desert, Wyoming,
found 95% of the pronghorn were within 5 km of open water
{(Sundstrom 1963).

The collared Sonoran pronghorn are found within 8 to 11 km
of permanent (wells with open guzzlers or troughs) or
semipermanent (Charcos and catchments) water -sources (except
during long-range movements), Tracks have been found around
tanks and troughs during this study and during the AGFD study
from 1968-1974, The Cameron Charco herd has been found at the
Adobe Windmill trough twice, and are frequently relocated only
100 m away from the trough. Summer: movements place all the
collared pronghorn within 5 km of a federally malntained water
source. During the late summer rains, -the pronghorn are not
found as frequently near water; seasonal potholes of water may
account for the less frequent use of popular watering holes,
Tracks have been observed leading up- Lo ‘and: away from potholes
in the creosote flats and roadways 4fter Summer storms. The
pronghorn usually water around sunrise. and during the winter,
the Cameron herd was found at the windmill trough during the
day. ,

Vi. ASSESSMENTS AND RECOMMENDATIONS

A. General Assessment
1. Population:

The Sonoran pronghorn antelope 'lg considered a separate
subspecies based on geographlcal, morphological and behavioral
differences. S1x skulls (two does and four buck) have been
examined and measured. Goldman (1945) and Paradiso and Nowak
(1971) conalude that the measurements’ und dranial differences
warrant a subspecles classification. The Arizona Game and Fish

. Department . (1981) ooncluded--that the -measurements—fall within ~

the range of extremes for the other three southern subspecies
of pronghorn and that, untll more skulls. could be studied, a
subspecies clasaification was not warrantad.

Although numbers in the thousands wére once observed, the
U.S. population has remained at approximately 100 pronghorn,
and the Mexican population has dropped from 500-600 pronghorn
to 200-300 pronghorn for the last 75 years. There are no
apparent large-scale population novaments across the
international boundary. The reason for the decline in numbers
is a degradation of habitat due to overgrazing and drying of
the Gila and Sonoyta Rivers, and the past practice of poaching
(Carr 1972). 1In 1967, the Sonoran pronghliorn was placed on the
USFWS Threatened and Endangered Species List.
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-~ Coystes, bobcats and possibly mountain

~ The pronghorn are found in the broad alluvial valleys on
CPNWR, OPNM and LAFBGR Iin the U.S. The low foothills and
bajadas are frequently used during the spring -and winter
months, They are opportunistic feeders and drinkers; they take
advantage of what is available on a seasonal basis.

2. Habitat:

The Sonoran pronghorn range 1is in the lower southwest
portion of Arizona and the northern part of the state of
Sonora, Mexico. ' They use the broad, flat valleys between .
north/south directional mountain ranges. Prior to the
conversion of the area to a refuge, national park and gunnery
range from 193% to 1940, cattle grazing and mining were the
primary activities in the region. All cattle wvwere removed by
1978 and mining was completely halted in the 1970s. The
habitat is still recovering from the overgrazing.

Ranchers dug wells and erected . windmills and troughs.
These still remain and the refuge has .reopened and developed
other wells and tanks since 1978. OPNM has-maintained ranching
wells within the pronghorn's range, and_ the AGFD maintains

"several catchments on the LAFBGR. T

Human activity is minimal in this pregion and confined to
administrative roads on OPNM and CPNWR. - The military conducts
ajr-to-air and air-to-ground ordinance delivery, but impact is
minimal and confined to six ranges.

B. " Threats ’\V:7 N

1. Population:

Humans still pose a threat to. the Sonoran pronghorn.
Poaching still occurs in Mexico but is minimal in the U.S. due
to different law enforcement practices. Human activity on the

_pronghorn range creates minimal disturbances to the herds and

does not pose . any long-term threat since dectivity is greatly
restricted by the land managing agenciles.

lions are the only,
known pronghorn predators in the reglon. Coyote predation has
been docdumented during the - study, sand several collared
pronghorn have had a coyote associated within 1.7 km of: their
herds, During the 1960s, 1087 was used as & predator control,
with no apparent benefit to the pronghorn (AGFD 1981).

2. Habitat:

The major threat to the habltat (cattle) was removed in
1978, The combined effect of cattle grazing and drying of the
rivers in the region resulted in a degradation of forage
quality and abundance. Shortage of permanent water sources

continues today, but water development is relieving some of the
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pressure to the wilidlife,.

Another threat to the habitat is off=-road travel. Off~
road travel is prohibited, yet does occur on the gunnery range
by ordinance personnel as well as by trespass civilians and
occurs infrequently on CPNWR and OPNM.

C. Existing Management

1. Population: :

The Sonoran pronghorn Is listed as endangered and is
federally protected, Hunting of the subspecies was prohibited
in 1922 1in the U.S. Management 1is mainly custoedial and
conducted by refuge personnel and park service employees.
Records are kept. on all observations and both agencies promote

public awareness of the protected status of the pronghorn and

its habitat.
2. Habitat:

The range of the Sonoran pronghoﬁh'is managed by three
agencies (USFWS, USPS and USAF) and a . 'dozsh other agencles have
input in the various studies, inventories ‘and - land use of the
region. All three agencles restrict human activity in the
area; CPNWR and OPNM prohibit offsrosd; driving and large
portions of their land holdings are {naccessible to most
people. LAFB limits publie use on the gunnery range to a few
hunting. days (for other game species) .in the fall, Travel in
all three areas is restricted to adminibhrative roads., This
keeps disturbance to the habitat at a minimum.

Water hole development and ma!ntQWance is performed by
OPNM and CPNWR, and by the ACFD on the military range. Water
is nhauled ¢to the catohments; windmills and tanks are
periodically checked to maintain the water lnvel at half full

_ or more.

Since the two rivers uithin‘ the pronghorn's range have

dried—during-—the—last- 100 years, —it—is--not--known -what- the-

present-day optimum for vegetation is in the region. Both CPNWR
and OPNM are documenting the recovery. of the habitat  from
cvergrazing. CPNWR 1s currently conducting a series of
vegetation transects in the Cameron Cnhare¢o area, once a heavily
grazed section of the refuge. This .documentation of recovery
will provide a baseline for determlntng forage quality and
availability for the pronghorn,

D. Proposed Management
1. Population: o .
In 1982, a recovery plan was drafted by the U.S. Fish and

Wildlife Service for protection of the pronghorn and habitat.
It proposed a plan for maintaining ervisting population numbers
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‘

and distribution, and increasing the U.S.. population to 300
animals (averaged over a five~year period); or .numbers feasible
for the habitat, Onde this number 1is met and major threats are
reduced, . the subspecies would be considered for -delisting.”
Several problems would be encountered with this plan. Méxican

- recovery objectives and methods would have to be ‘different due

»;withinft%nown“fhome'.rﬁngeﬂ“ of ~ collariad

.pronghorn's range.

those projects that are most importé”t{

to- the exploitation aof -pronghorn  and law enforcement
practices.  There- is also nho clear means of increasing the -
population, except” by _babitatA;proteotion.cﬂuﬁCongress s -
currently considering a wilderness designation ‘for a large

portion. of - the ~CPNWR. This would restrict vehicular travel R

through portions of the refujge. -However, this would pose &
problem 1in maintaining wells and cagphments withinﬁ the

1"

- Several water Sources are ourrently being considered for o
development'or“redevelopment,qn‘the rgfugggmwlnegemwella.aneﬁfmrhf -
s pronghorn, - A new e
#tion of the military "
during the fall and

catehment- is also being considered 1in 4
range where ocollared pronghorn“aregfb i)

winter, ’ A,

" ‘ 2-

Habitat oprotection and improyemgnt. are onitical in
maintaining - the -'Sonoran pronghorn*s™glirrent distribution, . et
There are several projects that need -to be employed' to maximize - o -5 oo

1 pecies. . Listed below are

the¢ recovery potential for this subs

i
{
e ol S v,_,,f" -
e l

'a. Continue to remove any-W trespass. . domestie - -
‘liveéstock that are found: onany of the area
used by Sonoran pronghorn. :This is being done g
not only to enhanee the vegetdtive recovery of
- the range but “to reduce “the'possibility of
introducing domestie l;mes+qu disease that
.could lead to an _epizootis iy o e s = s o

%, Ceutlihue v enhance-~or

-~ This- effort should place en
where free water is unavailabie. One of the
first areas that should be addressed is in the
area east of the Aguila Mouhtains, =

-8, Until the carcasses ofr the 'three pronghorn . . . . R
‘eollected on this -study have“been reviewed for
taxonomia assignment, the current legal status.
of the Sonoran pronghorn .gholild be maintained,

d. In view of the insight galned into the current :
status of the Sonoran pronghorn during this a
study, ocollared pronghorn should be fitied -
with new telemetry equipment and the study




should continue =~ to be funded until
September 30, 1987, This would allow
refinement of many of the data collected to
date, - ‘ ‘

Any major new impacts into areas utilized by
Sonoran pronghorn should not be planned within
10 km. of a permanent water source. Examples
of this would be an impact or target area.
Impacts such as new roads should be routed to
avold permanent water sources.

Any changes in status of the ' range
(i.e. wilderness status) should recognize that
water developments are apparently important to
Sonoran pronghorn and maintenance should be "a
permitted activity.
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APPENDIX A

Hlome Ranges of Collared Soﬁoxan,?ronghorn

Antelope, October 1983 ~ Marah 1985

45

LT



INIHNANOK TYNOIEUYN

*S8BL ‘OL.4dMBW ~ £8E1 ‘OF 1840190 'L8G'SYL+ 8iBwWo; J6 abues BuuLy

a31s asnjden— @

<~ 3 I N
r/;- B - i Na..w W«
I
— wm»..pm—muum AIaum - JTYNOLLYN: Q.—In-nmw.wf ,E)NJNQQU,
s e o R 2 &Y
] Ve X PRAY v %, S
P_.r/ .:J,, )_ \l.vvnr.ml' M/.u m mﬂw“. hsN IW\QJ.WU) ,
1 LN S
NCA NI 3 <
| S ¢ “ g @ NN
g FZ ¥ L
R 3% e
DTN L B
& ey |
s - 1 x>
P L% 525!
% - NS wmw_ -
IR RN 5 \..u.,_ N L )
z .ﬁv B Lol e ._/»
P F 5, B -
w./..m»._ AR | ..N i ‘GO Yrud - .Ha@
et L
A 0D -0o veoomww RS
W w/ﬁ. ‘.
. ; =) o -
g o IONVH JOECd HdIv I3 ﬂ&] A
> . . N Ty 2. et
WA . _;,.x,ﬁ/ % n; H f\,VO w/ ./V\V’ .
g N R «m@%\/ N
. . we, . .
RORTRR R n
T ® S

Y
2 Zan |
Fowv

46



ANIWHANON TYNOILYN

‘8888 ‘8L yosepyy — €861 ‘0E 1990150°001°6BYi+ 2jEw

KN T e w:n.v M
saew qaawmw.s
, oy 1
PG

jo sBuBl BWOH!

8i1s 9IMmdBD- @

47



INANNNOF TYNOILYN

MIGHWAY g6

) 5861 ‘91 Yoy — £8el ‘0 19903307102

%o.v
oY
e d,u

FFATAIM TVYNOI

g1+ 9|BWOI 30 afBusd BWOH

ajjs 8in3dEo- @

e
2
S
48




$ALIVD

0

INIHANON TVNOILYN

N@ZtQMQ

>
y /,'? ﬁ
‘0D VHNA

‘eQ8L ‘9t

44BN - £861 ‘0t 48q019C ‘L22 6V L+ 913w j0 8BRS Bwop

0l1s asniden- ¢

s T

M\\r.u_nv .ﬂ, sanvs <.=:w ;

1NOILYN  vi3mud, Owzagvy b .
AN «  wiEpl T
) w, FQ wa { r...r».\@ G ../f
hW/QAV\ & Mr\/m \_/W
/elfw N (N8 ﬁoﬁ
7 PO AN
T %N

| AGH
f g
4
8
o«
-1
&
2
£,

=] . 3 -
22 = = 1
L3% b3
=2 R
‘ wmw : _
) » e
., .ﬂ ‘ﬂ- J
cor .
*Ga Va0V Yy 7T
- > -

49




HIGHWAY as

B
L\/‘,
RANGE

LUKE AIR FORCE

w&?‘_‘\

~
[N

\

L
onons@t CACTUS
Y

o.
=
c‘?

1

X

g

NATIONAL MONUMENT

N

)

MARICOPA CO.

® ~Capture site

Home range of female #149.260. October 30, 1983 - March 16, 19865,




INTWKOANOW TVNOILVN

sset ‘91 yoJe - £861 “0E 4840190

‘062°6P 1+ PUB 052°6¥i 4 sojeway jo abusl sWOH

as esnjded- @

va Fogod "IV FHOT B S

HiBHWaAY g5

51



LINIFRANON T¥YNOILYN

% N

N\ B
{ Sanvs vinmg |

alis eamiden. @

W) :
g :
ﬂ,\;(; — S S )
: Y : ‘ <, :
‘~__ 39pd3d 3diamm TYNOILYN  vimndy ovzaavo . ~—
] [ 5 e - w <
.\_ il Wﬂ_ . m“.W Cn, h@ & v ./7»«\\.90 «.(r
1oL : %5 b
N S f B e LR
Jumw. .,,‘ “.,_/ al 2 .«w,J\r N fww,é\a‘(wf./
2% & L /« N ™) e&ﬁW :
5 3 PR g
: 1 R ‘ S8 _
, \m&.\\ R ISR R - )
27N - i B oS .J/ T
%3 iy - ¥ TSGR
N A &Ry mO mvg C
Q, . Y BN
N y £ ST
& H%W ,f i ,.uyﬂm T m.ﬂ;(\f
RS R , “m, f_ ) oowma X3 s».m r.u.
,v i 0D 09 vaoamvi Yy T
: jod .
- o f
- N
s/ . | dIONVH dOHOd HIV INOT B %
> ST e, \
i t T ' w/ '
: YRAM et 3%
B o
YL ...A - 3 —dv,_.a.\)/.\./‘”/\
N ! e

52



INIHANGK IVNOLLYN

IAICUM |

YN
g

TYNOILYN

0D vina

L,

jo ofiuBy awok

815 ainjden-— ¢

oY
o g
7

53

WY

>

V)
" aRA

2
N

‘02 vnld rfd

HiGHway ;1]

RN

RN
L
;

T /\|V .
.. 3oNWY d YE3
, W..ﬁ\f\ ,..Mw/;

]

RN

,
" . )
U (D 0o veommw




L . ! - - ; L . .
R 4 , i i Lo > ! 4 o
| A | d _ : o 5 | i : !
] : | [ . i : | I I ! .
. i S o [ = - , : |
_ . H m : _ s A [ , i
N ol S .
! | ” _ b ﬁ - i W 3
o | At R C : 5 I
m | P j : .
W : Uf ; f T :
] U “ _ | ) . ] g
| - . | S . . . m
m m ! | A ‘ m ” m m wnn —..‘ ‘St yssen - £861L ‘0g 40q0300 ‘08€"SY1# OJBw jo 6Bues ewoly
| Lo ANTHANON TYNOHVN : a A, ’ T ’ H
, o : . . ;
! | [ D™ - :
] w w a//wm.u ) ..qu As esnid
| i £ Iz
! . i L
* oo ,
_ o L
,, “DfMWvﬁlo m«\
A (AT
' SOLOVD u@ztuﬁu,
i -t
| NN
W A Y : h |
' ﬂf SN : . ﬁ
..FJ _NQM.P.-M# -, 34NATm
| (dw 1% o !
i \
, <
iy
T ! : mmm,.ua M
M | 5 .
, i SN
' | N\,
| , ﬂ/@nﬁ BN
[ . .
| .
_ .
| : ; ;
,_ : ; © - !
| ' . d m..,n\. L
! : [ > 28NN
w ! o < 1 '~
| > .
A b 5 Y o
| ” b = e
] A , _ » ‘«...\.N L
| , P L
.
I
| M
_ i .
[ ! !
] “ " !
] " |
L | - m
R o ﬁ
i Iy ! ! |
o P o S | |
“ A b : = : i
,ﬁ W N b _
! | . )
L j 2 \ |
| 5 :
| ! m ] ;




APPENDIX B

Use Area of Cellared Female -
- Sonoran Pronghorn Antelope,

October 1983 - March 1985
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